Ca2+/calmodulin-dependent protein kinase II mediates apoptosis of P19 cells expressing human tau during neural differentiation with retinoic acid treatment.
The involvement of tau phosphorylation in apoptosis resembling Alzheimer's disease (AD) was investigated using a cell model of P19 cells stably expressing human tau441 (tau/P19 cells). Apoptotic cell death was observed specifically in tau/P19 cells during neural differentiation with retinoic acid (RA) treatment. A CaM kinase II inhibitor, KN-93, protected tau/P19 cells from apoptosis, although it stimulated the cell death of wild-type P19 cells (wt/P19 cells). W-7 and calmidazolium, calmodulin antagonists, also specifically inhibited the apoptosis of tau/P19 cells. LiCl, an inhibitor of glycogen synthase 3, a tau kinase, was effective in protecting tau/P19 cells from apoptosis, but the protective effect was less than that of CaM kinase II inhibitor and calmodulin antagonists. Tau in the nuclei of tau/P19 cells was phosphorylated at the sites for CaM kinase II detected by an antibody recognizing a phosphorylated form of tau. These results indicated that CaM kinase II was involved in the apoptosis of tau/P19 cells induced by RA treatment.